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ABSTRACT : 

PROBLEM TO BE SOLVED: To increase the aspect ratio of 
the gate electrode by 

forming first impurity region near channel semiconductor 
layer, second impurity 

region apart therefrom and the first regions having a lower 
impurity concn. 

than that of the second regions . 

SOLUTION: This device is manufactured by forming a 
low- temp, oxidized film 

302 and Si film on a quartz substrate 301, forming a gate 
oxide film 3 04 and 

portions 303 to be gate electrodes, implanting As ions to 
form n<SP>-</SP>-type 



impurity regions 305 involving first regions, oxidizing the 
portions 303 to 

form an Al oxide film 306, implanting As ions to form 
n<SP>-</SP>-type impurity- 
regions 3 07 to be second regions, and performing laser 
irradiation to form 

first uncrystallized regions 3 08 and second crystallized 
regions 3 07 below the 
gate electrodes. 
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Mien 1 ffm&t mi't^r ^tu^tm t <^s<^)«* 

i:, B5E-**iOMi^fc:»B£$ix^®2<^^^^rr 



im^i^mm.iip^\^)\^hyyi^xi!^x'S)hz t ^ 
[11^9] m^eizi5\,^x. 



a. mMy^ hmm(r)m&)^^9[-mizimLx\>^h:ik 

[ft^ 111 mi (^mm^i^h-itiDypwm 
mt. tm-'ii<mmmiizm^^ixf:im2cr)m^^^ 

tm^^^)\^^m±tzm&^tu:iy^ h^mt. 
mmmmo:^mx'^j:*) . mf-^^/i^^flssit 
tmy^ hmmi:ifLxsM^n.x\>^^y-( hms 

20 

mE^'>f ^«ffi^o^BliiDt^J:^^±|ia^^}gJS^n^clg6iHk 

mizjm LfclS 1 , msdrf-^ ^fl^^WMi- 

mS^lO^ti. S«Stc15a^lc7)»«M^<tW 
SKwN-yh^. M^2iO^«J: '9ffi^^JS■C^^•C 

mElglt0^fcM£^2<7)^i:<O^IHJ, 
30 *;l'^(i|t«i:ma^l<?>^«i:<0i^l^i'5 0. 0 3- 

0. 2timmiiiz.m.Lx\^h:it^msLh^himy 

[It*ai21 it^Jll IttjV^T, 

it. y^ vw&crmQX 0 0. 1 ~o . 2 mii-ffltfi 

[11^131 ii*:Bl IfctJV^T, 
[11^141 a^JillttiV^T. 

[igS«161 ff^JSl IfctJV^T, 
mas 1 k B^^^r ^;P^^f*a k wScOit^ 

50 \t.mty4vm^m^^t:>9[-miz^m.Lx\^h^t 
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mkk^himy^ vmnM-mi^w.^. lo 

K-yN-yhS-lxiO>7~5xiO>8a 

mi3^2<n/im,i. K->''«yhS-lxi 0"~5X 10 
2 > a t o m s /c m3^^t'V C: fc 5-«at -r^.lfig 

[lt*]I2 2] a*3i6fctJV^T. 
mffilSieofStSJi^ K-^t>'h5rlxio»''~5xiO 20 
i« a t o m s/c m3-^^T^'>S C: t J'imSfc -rSaS 

l(flBm2c7)SiS{i. Kw'Cyh $^1X10"— 5X10 

21 a t oms/c m3^^•CV^5^ t ^i^fcf 

(i»*«241 ii*«iik:*ji^T. 

mSmifiO^J^ti. Kwfyh^l XI 017—5x10 
18a t oms/c m3#AT-V^SC: fc?:#ai:-tSffig 
y^ hS«IW&*^«^a. 30 

[if^2 5i if^i itctjv^r, 

mi^2ffMm±. KwN-yhj-ixio^o—sxio 

[000 1] 
[00021 

^<c08f^3fi&*9l4^>/?>ixTV^5. MOSF 

fldS««Oji^J±«)S'l: MOStti. (Metal) 
(Oxide) -^«t(Se«i-conductor) OfflU:^^ 
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4 

tiizbth'o. ^oia^j^icn. mmizimos 

S: MO S F E T t S;-r S C: t . 
[ 0 0 0 3 ] MO S F ETiOgiffl-ftiJi. h^<?Dlg 

mthV^i:fh^<-rh^bb^j:'0 . 
[0 0 041 LIl^L^sipt^^ -ewifctci-^T. «'J5rig 

#<^.&. -eo^. MOSFETi0t!rf^4Stf>TT^S 

[00051 -ecoJ: d 5r|S!Ji^^»«t-ri. BBtrC^ig? 

^iytffU^MOSFET(0flB§*^. LDD (LightlyH)o 
ped-Drain) t V ^ d fljjtT *) 4 . iU4 . ftMWtdiH 2 
(D) {iZ5f^^tlh. H2 (D) ttJt^T. ^^liRgSW 

$5r«JS2 0 7*«LDDi:i^mS. Cicoid^i^^ 
[0 00 61 LDDJ4, a^, H2«0J:dfe:m$ix 

02{4. NMOS<^i&S^l,fc**PMOSTj>-5T 

X. 02 (A) {i^-r J: a fc^'^f vmm202by^ 

^yni^ji^Mmizi-jx. iiMm^mmm(7)A^^\^ 
(ffi^Tiin- bm^tih ) ^mmmi2 o 3*gg«i? 

its. 

[00071 iXv^r, ^co±tPSG«o<J:3:5rJ^SIi 
204*ge«$ni.. -eLT. C:OffiSSja82 0 4tt. 

(^r[6ittx xf-y^^ffii:t,v^3) tioT. l^^itS 
M*ttx yf-y^<7^S, yy( hWS<^^X'liP 
SG*ix.y^y^^$n^rV^-C\ 02 (C) tC205-C^ 

^xo^^x-mi. z(m^i:x^-^-bm- 
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)VyTy^ yi)H\z'^mi^<nrk.% v ^ ( ^Ttt n * t 
[00081 c:<oJ:o^LDDl8iS^Sffl-rsc:fct3j: 

oT, IJf3Rc0^r&-C«, 0. 5u.mimWChi>t\^h 
[0009] 

i: J: -iXm-^ ^)V^<rmW>^xm^^ttf-zh<,^X 

mim^tix\^fz^mm&<^±%^£f'i&s,>' 
[00101 ^(o^comim^t Lx. hm. 

mco^^tmoSt (Tx^^f hit) i^^K-rtZti'^ 

[00111 mj±^:6-ttJ:yf-y^'-c»«$iisx'< 

5:0. l/xmfct-SJ^^Wi. hf|ffi<0^$h« 

[0 0 1 21 4-, b^i7)S?h*J0. 5y^m, ^r' 
^ MIffiCOfBWjJp 1 . O/tm, LDD£0«BL*»'0. 1/^ 

v\ L*^L. -?-«0!t:«>tUiO. 2Mmt^r-5TL* 
d. -r^ri)*.. hmfii«^{i^<i>^rV^*>\ ON 

T-coy-x. KU'^>'Si7«!)i*^2<gfk^:^. 
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2*g{c:^r-:):rc£or^co^ yH:;k$<iT a . 

iimi(7)ttx'hi>. -If. L^mitmtizw:>iz 

[00131 m.'^ffmxu. x^-^~<mii. h 
mfii«^K§<o5o%*»/oioo%Tfco. ±t*L;tt 

10 WiOfei^^rO^Lv^^fc^S. Liaifi-yX . mi^ 

^hDD (oimjimiim^^ ^/i'X'<^^^t ^tnz 
[ 0 0 1 4 1 ^fe, fijg-cfi, ^m^^Bmrnm 
miiznmmmimi-?:m^ o -r sj&^^j> s . 

3»5c I C . ^co i a ^:«l^^f4c«±T 

FT OMh^yi^'x^') ki*<f<iS*\ ^coi^tt 

0!ii.{f. ±mm<oifyxmi±izrFT^m^?>^ 

30 T L * 3 X'<.— $ if^mmiz i oTM^: 
[00151 3<j^7Cl CcOJ^Tt. TtS?c7)*^3!pg 

V\ ta63|y±^<Oj:3^fTFTtfcv^Tt,!|$fc:-H)-^:#^ 
tiXtt:f::tb. -H^^Wt, ^'Oim^tLhi>(r)X'ii 
[ 0 0 1 6 1 *IMH{±. TFTfci>(,^TLDDfl|^*f^ 

40 m-th-}mbLX.VXh:ni,o*j:^mA^miLLfz±< 

[0017] 

ItC^. *^tJ:^T#<i.tl.STFTtt01 (C) 

ic^-fidt:. itLT^^'y (Ti) . r;i'5-'>A 

(Al ) . ^'y^'/P (Ta) . 9UJ^ (Cr) i> 
50 ley-^ MIfiKOlHkfeS 1 0 4 . -f- LT , y-f hSg<?3 
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Tizmifi^ittzy^ himm 10 2. -ncDm i <D^m 

[00 181 HlttNMOS<0J^T-*5*\ PMOS 

:L<7mmkh^mi:i^-/'}'yy^tix . mi (a) t 
scti dty>f h«ffifc^r-i.^#a5ra-i o itJirx^rM lo 

mz. mtii. ^:^yn*>ii,mmi,zX':>x. i x i o 

iT-S X 1 018 c m-3ggc7)iijg<?W*fi!ftlii^<0/h$V^ 

(£#Tan-i:^§<tS) |glc7)^!B»«iil 0 34* 

[0019] iJcv^-m^^b^tcioT. y>f 

S^WtliKftife^ 104 cOrt^ti-V hmS 1 0 5 *J 20 

m>. mi (B) ) c:c7)is-cjiy>f hmi&b^mi 
ffla 1 0 3 c7MmJm^i^ ^ >n"^>3^tts<^ t> fc « 

t Lxssmf}izm«F^^&!mt/'t>h(ox\ y-t hw& 
hw&^'^m:.^zm^■ytl^^z^m±^i(m 

[00 20] L*»t^*«^>, *|gBHt:i3ViT{4. >f5r>- 

mi, ^ :^yff)imx.:^)i'^-mi,z 

m<om^izx-:>x^^tih<^x. ziii>mY9JStL 
xmis^ttii. L/::*«^T. ^mrz'\i. mm^^mY 

1 0 n ma.Tcoms.xmmx ^ , 3 ^. t , ^ ?i- >^t^s= 
^m(02d^BSi^iz'y\,vi:hmm^xmmx^i>i:^iib, 40 

ClOfiaHfta 1 0 n mW.T<^B[X'imt?> z t IfX 

[002 1] ;^T. ClcOidtcLTJg^^iiJt^-M 
g 1 0 5 i: -e«^H<OKfl:!|*ja lOAi-7X9tLX, 

^fi^yry^ytfjtzi x 1 o"~5x 1 o^' cm-»tv^ 

<o^iH»s«i 0 etmsL^tih. ^izm&^tifzmi 

oWFttft®i^{40«f «0 107 tSO. LDDfc LTfilE 
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Dc7)jiL3!p\ y>f hmw)^^izmib^ii?>::tip^^'> 

[0 0 221 §f>t. *%Hfct4. LDDcOfBLSrlii^ 
Tja»tCfJWT|!S. mtti. Li&l OnmA>/J>0. 1 

tS]g<^ST\ t L D D coa^r O SrSOffil-C 

cO^rffiTJi, LDDcOg^lOOnmOTt-rS^tti 
flii'i'C^T. 2 OXmMeO^ii^mX'hr^tit/'. * 
3^2r*!lffl-^tHf, LDD£7)il^lO~10 0nint:l3 

v^T, 10 ^&M^<Dmmximti>ztiMmxs>i> » 

[0 0 231 3^>t:. *IMBT{±. gfJiWLDDMfcfr 

tfz. mkmitrnx^t^ii^mmcom^iiy^ hmm 
<mmxh±mxhm\^x. m>ximx, immh 

[00241 JJlh<0fi^<4fi!*fc H«>5:L D DflBSi&#S 

fi:»)(r>i><r>xh&*K i^DDtmm^wmi^^m 

izmW^izT't/i^y T xhh^^ii-^ S. Tt;P7 r Xioi 

i. ^(rmim3tz5r:-t. 

[0 02 51 03fc:tj»-^T. mi<rfm^bmm^j:mki: 
3n^^^a^f*cs«3 0 8 1 mn<mmmiz^m^a 

&&v^4ll®W{c#JgfH=5raSo^!8l®«3 0 7 1 

^<Did^, m'mtz^m^a^j:mmmi'r 

iZtizX-yX, LDD<OJ#^i:HaitTFTcO#1tS^ 

X%i>i:£irJ^^£<^iXdiz:m'^^^ay>X. 
^(r)yyy^}yyif^yYi:^^f,z9-^^^ Y-Th^ 

[00261 CKOi 9 =5:^^feaffl«5:a»tS C: t fci o 
Xm4 (a) fc^idt, Sff^rTFT^^Sr^i 

t*>'T'^it. 04 (b ) a, miCOLDDmm.'^im^B 

y^bmEVG i}^<7)^izYu^ym^it> ti^MMiz 

mrnth^nx-^K. **-c*tLtf i d a-^cofii^fi 

izbi:a>Zti3^^ti:i,Vs *«ft<oi©^tct, lo 

ff)x\ TFT{:mmizmi^^-^tm^u±m^^j:f^m 

Xhh. 

[0 02 71 Cilfc^JL. i^^nmii^-tt^liZ 
04 (a) {C^-tiat. a^W^MOSFET^^ 
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jj-y-ft^iiMja-co . 1-1 o%t^^aj:3{c, #Mh^b 

&SV^«^t£fB^«aOi^ ami 0 0%) tcJt^T 
[0028] fcSV^ti. ^fteBmSTJlAyH^-Y-yT 10 
0!x.JiH4 ( e ) . ( f ) COio^X.:^)U^~J^> 

aii, 04(c). (d) (7)J:9fc^-:>Tl^S. tf^^ 
V^\iz.%(nrk^i£mSifmix^ii.h}L . H4 (d) r 

[0 0 291-*, LDD^^coAyb'dfA'yr^;*:^ 

J^y\^^-^yytp±^\,mm4 ( e > axx/ ( f ) t: 

^^tis. 04 ( e ) ay-f hcmE<^EH!ra?it-c 

vvlfc®. 04 ( f ) ay-f hfca<0;*;^^m£E<7)9lln$ 
iTJt*t®^^-r. 04 (f ) *-/i>BB^.*»^:J:dtc04 
( d ) i: jt'^Tawmfib&^'aJira^tuti: #<oy-X fcf- 

■ri.. ^4JPfi[i&g*L^* yt^^^fcS^W^: 
y K^-v y ro:*:# D D^SSJrmf ■& C: t^iW^ 

K^A- y 1 . 1 eVTj)&eDt:*tU. 
;l'7r:^i^'j3y<0>'\>K^A' yT{i:l . 5~1. 8e 

5-LDD{CfflV^SC:fc«gJ6TligfitrCj>S. 50 
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[0030] 

:^;kSTFTt3*l|HBS:ffll^/v:J^^2r^. ^^mmi: 
a3{c^. tr. 03 (A) iz^Xoiz. ^BI^IR 
3 0 1±{C. SECVDSti-^TfiWblS (B!il^ 
S) 302$^ff$l 0~500nm. mtii. lOOn 

mjg^i-S. -:>v^T. mt<. «JECVDSt:J:oT. 
Kttc7)rt;l'7rx4jtSc7)i^U3VK5-. ff§ 1 0~l 

OOnm, mt^i. 2 0nmfc'(tje^S. 

Sfcli. ±go«£EcvDffiiy5l.fc:. r^XvcvDS 
J?>3KCVDS^ffl(,^TtJ:i\ Z<7)XolzLXim^ti 
t:T^>l'yrx=^V^ymi:m'M^^^. mUilO 
X3 0^in* OS^TJB. iZfii!^-=iy^L. HiliZX.^ 

(»[:g24 8nm. >'^V^:^l|Sl 0 n s e c ) SrfflV\ V 
— r-<7)x;^;l'^-^S{± 150—2 50inJ/c 
, fia|i.{f2 0 0mJ/cin2 fc-^JfiV^ 1~1 

Offlcoy^Vl^x^rajt^S-ttioTlgB^HftliJa^^tL 

[0 0311 -E-coa, ECRT^XvCVDSfcio 

ff§5 0~l 5 0nm. 7 0 nmO^'-f hte 

sag (SKbg^) fc. «^^t'-AK2^»afcJ:-^T, 

ff;^ 10 0~8 0 0nm. 0!i.{f 5 0 0 

t^?>K^m3 0 3i5XX/y-( ht^iS3 0 4^m 
■r?., y>f Lttt, fiaixK. 5 00nmt 

xlO^-SxlOiScm-a, »^U<J4. IxlQi* 
~2X10i«cni-^ Mttf. 2X 1018c m-stOn- 

[00321 03 (B) iz^xdiz. HfliSHk 

y^^nmmizw^ 200 nmcoKfl^r/i/S -'>ak3 

t-T$-ffll^TpH5:7. 0±0. 2{c:^L^S|jS>ti 

*t?5L:ta^Sffitffi^L. 2 0 m Aco^BSPKS 

lOOVtSfl^sa^-emE^WJnL. iS^i&i5^ 
^rd. 3^>fc:. «E*siOOVtaLfc^^>Jf. fUBF- 
StfD^^. mc&tP'O. ImAfc^SrS^Te^tfcC:^ 

[00331 Z.<r)h%mCT)V\~^J^m3Q^\t. 0 

3 (B) \iz^^Kx\^hXo\iz^ hmffii^atfia 
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JpM!ftRie«lX102''~5X102»cm-3, 
mmo. 8X 1 cm-3fc-fit{f J:v\ 
[00341 -ecol^. H3 (C) (c^SiiSidt. 5t 

08C03-^. lg^!ftg30 6<OT<OSS^)-JiJgafl:t^: 20 
TFT flS . ^<^*toV «5tt3^t t 

[0036] ^^Bli®«i^^»tS 0 tc. >- y 3 > 
^^fli^S^6*3rit*T;SA t /c^lS^^tti. i t i 

7 X 1 019 c m-ajJlTfc-rSClfc**!!^ 
[0 0 3 71 >I<OJ:dtcLT»Sfl:S:feC:^-^!t 

^V^7ti6TFTSr-Hi-(c»f^?-«i:6^t*stiJ*:JtC^*^^> 

[00381 ^cm. mkfnwmm<r>fm(r>i^b n 
wzm^mmiat lt , 'j yxr^xa 309 Srjg^-t 

[00391 -t^o^. «^SKfc:m®Bfi£ffl<05\:i&|| 50 



0-3 13 119 

1 2 

It. T)v^m&3\o^mm-t. ^dLt. 03 

( D ) tc^S^iS J: d ^:Nf-^ ^^./l-ST F Tga^jp-^ 

y^ vwMbmm&(miz\mmmimf,zii'y 

[0040] *^-Ca, P S G^<7)«^^{3^0 

hh&mzmtx. y^ vwmm&ym>x±^<. 

[0041 ] *||te0lfcJ:^T#^.iTJ'::TFT<7)^$- 
04 (a) fc:^. TFTiO^^;^;U«JScO:«c^$« 
0. 5umy.2 0um^imikW&3 0S(nmiO. 1 

S<7)«E{i5Vfci:Lt. Ht<H4 (b) (iaStOlf 
jSI:^r-rSTFTT-^-^;^;l^Ji<7):^#§«0. Suva 
x2 0MmXh'yti. m^i^mi^ii^j:Xol,z^ ^^i: 

(^'-f b«E5!POV«i:^(:OKW>« 
5£) tiFL<fiTL:^v:. i^t^r^mcgO/h^^rTFT 
Jl. T^'x-f7'vh«j^';;^Sj9tHaB>'"C^;l'fc:J3V^T, B# 

0 ^ BWT-ffiffl T F TW^j- ^m^E*^:^^ V 

^-c^^i^if-if^hmmfi'J—^LXLtoii^i^Xh 
h. ^^^mx\ili'i-^^)VWTFT{,zr>\\Xsij^Lt: 
tp. P^^^/l^STFTt:-?v^-ct>H«t:f^T§l.. 

[00421 Cmm2:\ H5^:t^LH7K:«>|s^ 
0l2r^. i-f. mS.50 1 b LT3--y^^7 0 5 9 

r5XvCVD^tJ:-?T150nm;^:(tmLt. Cl 

its^ 6 0 o-cTe omfs. wmwm'PXT=.-)i'L. 

«<7)^{*:1S«5 0 2fcJ;lX5 0 3&JgjSLfc. ^Cl 
^l<c«JS5 0 2Ji1^(cP^^';f;l'TFTi:^rSM 

ate. ^flt®^5 0 3«Nf-r:^^;^TFTfc^S^JS 
[0 04 31 $<^>t. Kft^^^'-y-yht-rSKS 

wmm^coxj^-y ^mzX':>x. y^ hmim 504 

^'L. Pf-^*;i'TFToy>f h^soe. N^+;^ 

;l,TFT«oy>f hBfii5 0 7. il»5 0 5i3j:l/5 0 8 
5rmL:^:. ^IcoidtLT, TFTcoil-Jg^-Si/v:. 
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^3flTI-^*. C:::*-Cc7)XS-C#^>n;tTFT<7)*? 
®S:05 (A) fc^, 

[00441 -5V^-C. 05 ( B ) l^^-r i d fc*ffl<OT 
FT^jyiS 0 3t7* M^i^'Xh 5 0 9 SrM^fiL/vTljtli 

•c^b*'>y^5r>' (BF3 * ) h^\^\iis^^%M:y 

a , >f iiyau^)V^~\il O— lOOkeV, K-Xft 10 
{il — 5X 1 0i3cin-»t L/v!. 
[ 0 0 4 5 J ic7)^!B»Si^^g»±4^cOfficoft 

[0 0 4 61 ^©fc. £ffltfOTFT|iS5 0 2 20 
t-i/X h 5 1 1 ^^L.3t*t«T'NM^ttife (e!;cJf y 

h. 

[0 0471 $^>t:, h«g ffi^5 0 5~5 08 

5 0 5~5 0 8C0SH (±MtJJ:lfffl!tB) fc:Kfl:r;PS 
-'^'A<7)»|g5 13-5 1 6$-mL^. 

<m^m(> (A) t^i". ^^rfc^. ^r<7)^siss 
mm^A YW&xhh 5 0 6^5 0 7 ) ti^-iai 30 

5 5 0tCg^$flTV^S. 

[0 0 481 ^tLTtt3%0}SESS«xf-l'i^:5^y 
rJ-;l'JSa[^5%r>'t-T-C't»»LT, pH^7. 0 
±0. 2i:Uc^l?fiS:ffifflUTfeC:^:o!t. ^'ftcia 
etLTfi^i^jSL. 3^>tfflgri:SLT. 1^5 5 
O^miScoSffit^Li't, iaSJ±2 5±2'Cfc:ft-:> 

[00491 Z.<r>m&X^ fiU, 0. 5inA/cm2 <3D 
mS[^SL> «E*»-2 5 0Vt:^LyJ:^>. «E^-^fc: 
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